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Abstract 

Extremely  High  Frequency  (EHF) 
Therapy  is  a  new  method  of  treatment 
which  is  based  on  different  biological 
effects  of  low  intensive  electromagnetic 
radiation  of  millimeter  band.  Various 
aspects  if  this  new  therapeutic  modal¬ 
ity  are  described.  Authors  divide  EHF- 
therapy  into  three  independent 
branches:  Microwave  Resonance 
Therapy  (MRT),  Extremely  High  Fre¬ 
quency  (EHF)  Puncture,  and  Ex¬ 
tremely  High  Frequency  (EHF)  Ther¬ 
apy.  Indications,  counterindications 
and  side  effects  have  been  presented. 
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(EHF) -therapy,  or  MM-therapy,  is  a 
new  method  of  treatment,  based  on 
the  different  biological  effects  of  low 
power  level  of  electromagnetic  radia¬ 
tion  (EMR)  in  the  millimeter  (MM) 
band.1'8 

This  method  of  treatment  had 
proved  its  high  efficacy  in  treating 
various  diseases,  including  peptic  ul¬ 
cer,  gastric  polyps,  bronchial  asthma, 
high  blood  pressure,  infantile  cere¬ 
bral  paralysis,  diabetic  angioneuro- 
pathies,  chronic  alcoholism,  Perthes 
disease,  and  others.  It  can  be  used 
alone  or  as  adjunct  to  medicinal,  X- 
ray,  and  physiotherapy,  before  and 
after  surgery.1'8 

The  first  investigations  on  the  bio¬ 
logical  effects  of  MM-EMR  began  in 
the  USSR  in  the  middle  of  the  1960s.9 
Since  that  time,  EHF-therapy  has 
moved  from  theoretical  and  experi¬ 
mental  works  to  the  clinical  applica¬ 
tion.  Throughout  the  former  Soviet 


Union,  regular  EHF-therapy  semi¬ 
nars  and  conferences  are  organized; 
books  and  journals  on  the  topic  are 
published;  and  doctors  are  taught  the 
therapy  at  special  courses. 

Physical  aspects  of 
EHF-radiation 

Millimeter  radio  waves  are  con¬ 
sidered  EHF.  On  the  EMR  spectrum, 
EHF  resides  between  centimeter  ra¬ 
dio  waves  and  infrared  waves  and 
includes  frequencies  from  30  to  300 
GHz  or  wavelengths  from  120.0  to 
1.0  mm.  (Figure  1). 


Extremely  High 
Frequency  (EHF) 
Therapy  is  a  new 
method  of  treatment 
which  is  based  on 
different  biological 
effects  of  low  intensive 
electromagnetic 
radiation  of 
millimeter  band. 


However,  the  literature  on  EHF- 
therapy  only  reports  results  obtained 
during  application  of  30.0  -  120.0 
GHz  radiation  only.  The  usual  con¬ 
sideration  is  that  the  most  significant 
biological  effects  have  been  obtained 
at  the  frequencies  which  corre¬ 
sponded  with  the  oscillations  of  oxy¬ 
gen  and  water  molecules.10'12 

EHF  application  is  of  coherent  ra¬ 
diation  when  all  waves  have  the  same 
frequency  and  phase.  Noise  exists 
when  there  is  an  axis  frequency  and 
included  zones  of  radiation  on  the 
either  side  of  this  central  frequency. 
(Figure  2). 

Generally,  the  applied  power  of  this 
radiation  does  not  exceed  1 .0- 1 0.0  mW. 

The  depth  of  the  MM  EMR  pene¬ 
tration  into  the  living  tissue  and  skin 


Complementary  Medicine  International 
January /February  1996 


29 


Figure  1.  The  scale  of  elctromagnetic  radiation 


is  not  more  than  0.2-0.5  millimeters. 

Hypotheses  which  explain 
EHF  biological  and 
therapeutic  effects 

Theory  of  N.  Deviatkov, 
Academician  of  Russian 
Academy  of  Sciences,  and 
Professor  M.  Golant. 

Homeostasis  is  connected  with  an 
organism’s  cell  field  generation  in  the 
EHF  band.  The  amplitude-frequency 
responses  of  radiation  from  healthy 
and  unhealthy  organisms  are  differ¬ 
ent  as  pathology  differs  from  healthy 
cells.  Outside  EHF-radiation  (from 
the  EHF-producing  apparatus)  imi¬ 
tates  EHF  self-radiation  of  the  organ¬ 
ism.  Through  the  treatment  process, 
the  organism  fulfills  the  functions  of 
the  synchronizing  apparatus  and  re¬ 
stores  the  healthy  rhythm,  lost  when 
during  illness.  Initial  events  take 
place  in  cell  membranes,  where  the 
acoustic-electrical  waves  are  formed. 
Temporary  structure  elements  appear 
which  exit  when  the  cells  restore  their 
normal  functions.  Information  trans¬ 
fer  to  the  whole  organism  is  accom¬ 
plished  through  the  intercellular 
interaction  and  the  nervous  system. 
Thus  EHF-therapy  functions  to  mo¬ 


bilize  organism  reserves.13'14 

Theory  of  Professors  O.  Betskii, 

I.  Petrov  and  Yu  Khurgin. 

The  initial  molecular  target  of  the 
EHF-radiation  are  water  molecules 
within  the  organism.  The  interaction 
between  water  molecules  and  macro¬ 
molecules  ( e.g .,  albumin)  leads  to  the 
appearance  of  the  functionally  active 
configuration  of  the  macro-mole¬ 
cules.  The  therapy  generates  physical 
and  chemical  processes  added  to  the 
general  metabolic  system,  and  nor¬ 
malizes  vitally  important  cell  func¬ 
tions.  Secondary  effects  may  include 
changing  the  activity  of  the  ATP  syn¬ 
thesis  of  different  regulation  systems. 
The  final  biological  and  therapeutic 
effects  depend  on  the  reactions  of  the 
neural,  endocrine,  immune,  cardio¬ 
vascular,  and  other  systems  of  the 
macro-organism. 1 5‘ 1 6 

Theory  of  Professor  S.  Sitko. 

Professor  Sitko  believes  every  liv¬ 
ing  organism  has  its  own  "charac¬ 
teristic  frequency."  A  sick  organ  or 
organism  interacts  with  these  "reso¬ 
nance"  frequencies  to  restores  its  ho¬ 
meostasis.  EMR  can  spread  through 
the  living  organism  by  means  of 
"channel-point"  system  known  from 


Chinese  acupuncture  (Figure  3).8’10,17 

Biological  effects  observed 
during  EHF-therapy 

Analysis  of  the  literature  dealing 
with  the  EHF  makes  it  possible  to 
specify  several  types  of  the  effects 
appearing  during  EHF-influence: 

Specific  effects  associated 
with  the  frequency  of 
MM-EMR 

All  aforementioned  hypotheses 
point  to  the  "resonance"  nature  of  the 
interaction  between  artificial  MM 
EMR  and  bio-objects.  Various  ex¬ 
periments  have  supported  this  theory. 
EHF-radiation  can  result  in  the  accel¬ 
erations  of  the  active  transport  of  ions 
Na+;  in  the  variation  of  the  mem¬ 
brane  penetrability  of  erythrocytes 
for  K+  ions;  and  in  the  acceleration 
of  the  peroxide  oxidation  of  the  un¬ 
saturated  fatty  acid  in  liposmata,  etc. 
The  frequency  dependence  of  the  bio¬ 
logical  effects  was  a  peculiar  experi¬ 
mental  fact  revealed  at  millimeter 
wave  radiation  of  various  macro¬ 
molecules  and  micro-organisms. 
Later  investigations  revealed  "reso¬ 
nance"  hemoprotective  effect  of 
EHF-influence  before  application  of 
the  lethal  dose  of  X-ray  or  chemo- 
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Figure  2.  Coherent  radiation  (1)  and  "noise"  (2) 


therapy  medicines.  Therapeutic  ap¬ 
plication  of  MM-EMR  leads  to  sug¬ 
gest  that  the  human  body  has  its  own 
"characteristic"  or  "resonance"  fre¬ 
quencies.10,17"20 

Non-specific  effects 
associated  with  the 
irradiated  zone 

Other  researchers  have  concluded 
that  the  irradiated  zone  did  not  play 
any  role  if  "resonance"  frequency 
was  used.21  However,  contrary  re¬ 
sults  were  observed  in  other  experi¬ 
ments.  If  the  right  side"  of  the  rats  were 
irradiated,  mineralcorticoid  effects 
were  achieved.  However,  if  the  left 
side  received  the  treatment,  glucocor¬ 
ticoid  effects  were  realized.22  If  the 
location  of  the  irradiated  zone  was 
changed,  it  was  also  necessary  to 
change  the  frequency  of  MM-EMR  to 
achieve  hemoprotective  effect.19,20 
During  EHF-influence  upon  biosys¬ 
tems  of  different  complexity,  it  was 
shown  that  different  signals  spread¬ 
ing  from  the  irradiated  place  bore  the 
certain  information  about  place  of  ir¬ 


ritation  only.23  Clinical  experiments 
revealed  necessity  to  individualize 
the  irradiated  zone-acupoint.24 

Non-specific  effects 
conditioned  by  developing 
the  General  Adaptation 
Syndrome  (GAS) 

In  accordance  with  the  theory  of 
the  GAS  by  H.  Selye,  if  any  new 
factor  influences  upon  a  bio-object, 
the  organism  initiates  the  GAS  to  pro¬ 
tect  the  itself  from  this  factor  and 
prevent  it  from  dying.  At  the  same 
time,  the  organism  builds  up  a  spe¬ 
cific  adaptation  syndrome  to  the  new 
factor  and  GAS  subsides.25 

Naturally  occurring  EMR  of  MM 
band  is  absorbed  by  the  atmosphere 
almost  completely  and  does  not  reach 
the  surface  of  the  Earth.  Therefore 
organisms  have  not  experienced  the 
effects  of  such  waves.10'12  Therefore, 
MM-EMR  is  indeed  a  "new"  factor 
for  every  living  organism. 

Comparing  neuroendocrine 
mechanisms  of  GAS  (energetic, 
structural  and  immune  aspects  of  the 


resistance)26,27  with  the  results  of  ex¬ 
perimental  and  clinical  works  on 
EHF-influence,28"30  it  becomes  ap¬ 
parent  that  during  EHF-therapy,  GAS 
is  frequently  initiated. 

Versions  of  EHF-therapy 

Three  types  of  the  biological  ef¬ 
fects  appeared  during  EHF-influence 
to  determine  three  versions  of  EHF- 
therapy:  1)  EHF-therapy  with  indi¬ 
vidual  frequency  of  MM-EMR,  2) 
EHF-therapy  with  individual  irradi¬ 
ated  zones,  3)  EHF-therapy  without 
individualization  frequencies  as  well 
as  irraidated  zones. 

EHF-therapy  with  individual 
frequency  of  MM  EMR  or 
Microwave  Resonance 
Therapy  (MRT) 

The  hypothesis  about  an  organ¬ 
ism’s  own  "characteristic  frequen¬ 
cies"  was  the  basis  of  this  version  of 
EHF-therapy.  During  the  first  proce¬ 
dure  of  the  treatment,  a  doctor  influ¬ 
enced  a  patient’s  acupoint  by  means 
of  MM-EMR.  Frequencies  of  the  ra- 
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Figure  3.  Bioeffects  appearing  during  EHF-influence 


diation  were  then  adjusted  and  the 
sensory  reactions  of  the  patient  ob¬ 
served.  Usually  patients  had  sensa¬ 
tions  of  warmth  or  coolness,  or  a 
feeling  of  waves  or  something  creep¬ 
ing.  Some  felt  these  sensations  local¬ 
ized  to  a  certain  region;  others  felt  the 
sensation  moving  along  the  extremi¬ 
ties  or  trunk.  Some  of  the  patients  had 
exhibited  changes  in  their  emotional 
condition.  The  comfortable  sensa¬ 
tions  appearing  at  the  place  the  "sick 
organ"  served  as  a  criterion  for  indi¬ 
vidualization  of  the  therapeutic  fre¬ 
quency.  During  the  sensory  reactions, 
the  changes  of  the  functional  activity 
of  different  organs  were  observed  by 
means  of  electrocardiograph,  electro¬ 
encephalograph,  electrogastrograph, 
and  heat  monitor,  etc.10,31'33 

EHF-theropy  with  individual 
irradiated  zone  or 
EHF-puncture 

Some  treatments  have  utilized  the 
application  of  MRT  or  EHF-therapy 
with  individual  frequency.34  To  in¬ 
vestigate  the  phenomenon  of  sensory 
reactions  during  EHF-therapy,  the 


temperature  at  the  skin  projections  of 
acupoints  was  monitored  and  it  was 
revealed  that  sensory  reactions  were 
accompanied  by  changes  of  the  tem¬ 
perature  at  the  affected  acupoints. 
Subsequent  research  showed  sensory 
reactions  occurring  during  MRT 
were  the  same  as  the  phenomenon  of 
"Arrival  of  Qi,"  known  from  Tradi¬ 
tional  Chinese  Medicine  (TCM).35 

Adequate  evidence  exists  to  show 
it  is  the  zone-acupoint  to  which  the 


The  combination  of 
different  biological 
effects  ofMM-EMR  and 
acupuncture  theory  of 
TCM  resulted  in  the 
procedure  known  as 
extremely  high 
frequency  (EHF)  puncture. 


radiation  was  applied  during  EHF- 
therapy  which  enhances  the  treat¬ 
ment  and  not  the  MM-EMR  fre¬ 


quency.23,24,36  The  frequency  deter¬ 
mined  the  likelihood  of  MM-EMR 
being  absorbed  by  the  water-contain¬ 
ing  structures  of  the  skin,  i.e.  the  ab¬ 
sorption  and  reflection,  and  hence, 
the  intensity  of  irritation  of  the  stimu¬ 
lated  zone.15,37  The  end-non-specific 
effects  of  EHF-therapy  were  realized 
through  the  participation  of  various 
regulator  systems  of  macro-organ- 

•  23 

ism. 

If  acupoints  had  been  hypersensi¬ 
tive  to  MM-EMR,  it  was  apparently 
due  to  the  high  tissue  hydration  of 
acupoints.10,38  Individualization  of 
acupoints  was  the  most  effective  ac¬ 
cording  to  the  principles  of  Tradi¬ 
tional  Chinese  Medicine.39,40  The  di¬ 
agnosis,  arrived  at  through  TCM, 
determined  selection  of  acupoints, 
duration  of  the  EHF-influence,  and 
length  of  the  procedures. 

The  combination  of  different  bio¬ 
logical  effects  ofMM-EMR  and  acu¬ 
puncture  theory  of  TCM  resulted  in 
the  procedure  known  as  extremely 
high  frequency  (EHF)  puncture ,34,41 
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Figure  4.  Devices  for  Extremely  High  Frequency  Therapy 


EHF-therapy  without 
individualization  frequencies 
of  MM  EMR  as  well  as 
irradiated  zone 

When  this  version  of  EHF-therapy 
was  developed,  it  was  focused  on  the 
"resonance"  mechanism  of  the  inter¬ 
action  between  MM-EMR  and  bio¬ 
objects. 13,14,21  However,  they  applied 
only  two  or  three  frequencies:  42.19 
GHz  (7.1  mm),  53.53  GHz  or  60.12 
GHz  (4.9  mm).  Sometimes  during  the 
whole  course  of  treatment,  only  one 
frequency  was  applied,  but  in  other 
cases,  several  (two  to  three)  frequen¬ 
cies  were  used  in  turn  or  in  combina¬ 
tion.  "Individualization"  of  these 
frequencies  was  carried  out  on  the 
basis  of  modem  nosological  diagno¬ 
sis  or  on  the  basis  of  results  obtained 
through  EHF-influence  upon  blood 
cells  in  vitro  42 


Usually,  the  skin  of  the  Zakharyin- 
Ged’s  zones,  bug  joints,  sternum,  epi¬ 
gastrium,  or  occiput  was  irradiated.43 
The  course  of  treatment  consists  of 
10, 15,  or  20  procedures  for  durations 
of  15,  30,  or  60  minutes. 

During  this  version  of  EHF-ther¬ 
apy,  the  GAS  effects  played  the  main 
role.  Therefore,  individualization  of 
the  treatment  was  based  on  the  con¬ 
trolling  the  adaptation  reactions  of 
the  organism.44 

Device  for  EHF-therapy 

At  the  beginning  of  the  experi¬ 
mental  and  clinical  works,  technical 
generators  of  coherent  MM  waves 
G4-141  (with  frequencies  of  37.75- 
53.57  GHz)  and  G4-142  (53.57- 
78.33  GHz)  were  used. 

In  later  investigations,  special 
medical  devices  of  coherent  and 
"noise"  MM  radiation,  providing 


modulation  and  sweeping,  and 
equipped  with  dielectric  waveguide 
or  hom  antenna  were  devised  and 
manufactured.  (Figure  4). 

Every  version  of  EHF-therapy  re¬ 
quires  specific  apparatus. 

For  individual  frequency  EHF- 
therapy,  a  broad  stripe  generator — 
with  changeable  MM-EMR  frequen¬ 
cies — is  necessary.  It  also  must  be 
able  to  initiate  sensory  reactions  on 
the  certain  frequency,  which  is  ac¬ 
cepted  as  a  "resonance"  frequency 
(G4-142,  "Ariya,"  MRT,  etc.).7’10 

For  EHF-therapy  with  individual 
irradiated  zone-acupoints  (EHF- 
puncture),  generators  with  coherent 
or  "noise"  radiation  and  with  dielec¬ 
tric  waveguide  usually  are  applied. 
Sensory  reactions  must  appear  during 
influence  upon  any  selected  acupoint 
(G4-142,  "Ariya,"  MRT,  "Artsakh," 
"Solition,"  "Electronic a-EHF," 
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etc.).7’34-35’45'46 

EHF-therapy  without  individual 
frequencies  of  MM-EMR  as  well  as 
individual  irradiated  zone  requires 
generators  with  horn  antenna.  "Yav- 
I"  (5.6  mm  and  7.1  mm),  "Yarmeka," 
"Shlem,"  and  "Baiur"  devices  are 
generally  used.47'50 

Further  device  specialization  for 
EHF-therapy  incorporates  several 
variations: 

■  Broadening  and  height¬ 
ening  of  the  applied  fre¬ 
quencies  (100. 0-1 20.0 
GHz  and  higher)51'52 

■  Multi-channel  devices 
for  simultaneous  influ¬ 
ence  upon  several  acu- 

•  ,  53 

pomts. 

■  Combined  application  of 
EHF,  laser,  or  infrared  ra¬ 
diation.54 

■  Diagnostic-therapeutic 
complexes.55  56 

■  Portable  device  for  EHF- 
therapy.57 

Indications 

Exact  indications  have  yet  to  be 
established,  due  to  the  continuing  de¬ 
velopment  of  new  nosological  forms. 
EHF-therapy  has  shown  promise  of 
high  efficacy  in  the  treatment  of  vari¬ 
ous  forms  of  disease  of  the  digestive, 
respiratory,  cardiovascular  and  neu¬ 
ral  systems,  and  as  well  as  several 
different  syndromes  and  symptoms. 

Counterindications 

MRT  should  not  be  used  for  con¬ 
ditions  requiring  surgery,  or  during 
pregnancy,  and  menses.7 

For  EHF-puncture,  absolute  coun¬ 
terindications  have  not  been  ob¬ 
served.  Diminished  benefits  have 
been  seen  in  patients  with  a  history  of 
surgical  interventions.34 

EHF-therapy  without  individual¬ 
ism  frequency  and  irradiated  zone 


should  be  applied  cautiously  in  cases 
of  bronchial  asthma,  vegetal- vessel 
disturbance,  and  high  blood  pressure 
exhibiting  frequent  crises.58 

Side-effects 

During  application  of  MRT  no 
side-effects  have  been  revealed.7 


Present  experience 
strongly  suggests  EHF- 
therapy  will  be  divided 
into  three  independent 
branches:  Microwave 
Resonance  Therapy 
(MRT),  Extremely  High 
Frequency  (EHF)  Punc¬ 
ture  and  Extremely 
High  Frequency  (EHF) 
therapy  ( the  third  ver¬ 
sion  of  EHF-therapy)... 


During  application  of  EHF-punc¬ 
ture  no  side-effects  attributable  to 
MM-EMR  were  observed.  Neverthe¬ 
less,  a  wrong  diagnosis  (TCM  syn¬ 
drome)  or  an  inadequate  regimen  of 
treatment  may  give  rise  or  aggravate 
some  symptoms  of  disease.34 

Urticaria  was  observed  several 
times  when  EHF-therapy,  without  in¬ 
dividualization  of  both  the  frequency 
and  the  irradiated  zone,  was  applied 
in  conjunction  with  medicinal  ther¬ 
apy.59 

Conclusion 

EHF-therapy  is  a  result  of  success¬ 
ful  collaboration  of  scientists  from 
the  various  field  of  physics,  biology, 
and  medicine.  Ongoing  investiga¬ 
tions  should  be  undertaken  to  reveal 
and  understand  all  mechanisms 
which  underlie  biological  and  thera¬ 
peutic  effects  of  this  new  medicinal 
modality.  Present  experience 
strongly  suggests  EHF-therapy  will 


be  divided  into  three  independent 
branches:  Microwave  Resonance 
Therapy  (MRT),  Extremely  High 
Frequency  (EHF)  Puncture  and  Ex¬ 
tremely  High  Frequency  (EHF)  ther¬ 
apy  (the  third  version  of  EHF-therapy), 
and  each  modality  will  assume  a  role 
in  modem  medicine. 
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